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"PREFACE -.

Late  in 1960. or early in 1961, the Soviets began regearch and
development flrmgs,of their seccmd genération mtercontmentaT balllSth
missilé w.eaﬁon system, -7:* " Since that.time, they have fired at
least 49 .5S-7 1ntercontmenta]° ballistic rnissiles, in'cluding sgven
successful 6,500-nautical- mlle fxrmgs to the mid-Pacific impact areas ¥
Sufficient - data are now avaxlable to define with reasonable accuracy <
the gross technical and. operational characterlsncs of this new Soviet
weapon system. - This report containg additional analysis to that
published in the Scientific Intelhgence Memorandum The Soviet Second

_ Gene,ratxon lCBM Sysre.rm dated -5 - Januafy 1962; ﬁapd sup¢rsedes that

BYPrE"

In@uts to thlS analysxs have been prov1ded from various technical
intelligence ’ collectxon media and clandesfine reportnug...il“he-pr;mary‘
technical mtalllgence input. resulted frorn analysis of l;clemetry in-
rercepréd from the missile ‘in flight. Photograph;c overage has
provided valuablednformation & launch- s1te charactenstl s. Additional
data have been -bbtained from optical covgrage of the mid-Pacific -
re-enteries, radar intelligence, " and photographlc coverage of ,the "

. Tyurat'am Missife Test Range Conhdence in the overa 11 an aly51s

s lS, hlgh although there aré ‘a number of gaps that contmué to exist

with respect to specific areas iTﬁe cutoff date for mformanon in
' this report was 1 February 1963.

. ‘Designa.tibn given by US intelligence.
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THE SOVIET SECOND- GENERATION =
lNTERCONTINENTAL BALLISTIC M!SSILE SS 7

PROBLEM

° Q@ - -
-

To determme the techmcal and operatxorbalb
charagteristics of the Soviet sexond generation
intercontinental ballistic missile, SS-7."

.CONCLUSIONS

J
' - . . - . . o
1. The USSR has developed tested, and 2. The technical characteristics of-the .-

is now deploymg the SS- 7,* a second generation SS-7 mterconnnenta‘l balllstlc mmf;lle system--
1ntercontmental ﬁﬁlhstlc mlssﬂe system with are: - ! B : s z

advanced characterlsncs. "Thus far, elghtA Configuration s 'Tandem,gsmge

soft and_seven. ;hard : ‘launch sites have been:  Gross weight at liftoff  260.000 + 40,00 L
. Re-entry veliicle . Ablative, sphere-cdpe design,
_detected at ‘I3 dJocations. ‘The systéfn has E weight 4,500 *.1.080 pounds
been developed .'rapidly-and operational site Warhead, weight . 3,500 * 1,000 pounds o
: . . Propulgion system Probably 3 engines - 15t stage
construction has taken place concurrently with . f Probably 1 engine - 2nd stage
the research and.development effort. System : . P:::;“v 4 control motaers - each
. . P . -
development has been conducted at an excep- Propellants " Red fuming nitric acid or mudgen
tionally high priority by a highly qualified Soviet ::‘::ﬁ;ﬂ“d hbdm'"l‘ UDMH**
team, a team that probably gained eXPEfie“§¢ . Guidancewy Probably preprox:rammed ifertially
c . ful advancéd- - ’ . for controlled:pitch and velocity
on three other extremely success d C o . ) o il i th ontrol by
either inertial elements or pos- .’

. designed missile systems.
_— B sYbly radio* - 3

hY
’ ..*Designation given by U.S.'; intelligence. R . ; .“Uns_ymn'!ecricnl dimethyl h:ydrazin'c:.
a . f. .

P

-
N\
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3. "The
" estimated as:
Range

Accuracy
Reliability
- 85 percent
- 90 percent
) Onvferall - 65-70 percent
Reaction time Nénalert condition - 10 hours
. Maximum readiness
condition - 5-15 minutes
4.. The known existence of at least eight
soft launch $ites. either completed or under
cohstruction during 1961 and 1962, while the
missilé.system was still in research and de-
velopment testing, testifies to the concurrency
and, priority , assigned to the deployment of

the SS-7. weapon system. Each of the soft

.

deployment sites has at'.:least four separate‘
road-served launch comp_Iexes connected to g'
réil-served support area, Each launch com-
plex includes two flat concrete pads patterned
after launch complex C of the Tyuratam Missile -
Test Range$s Initial ‘operational. capability ex-
isted in early 1962 at these soft launch sites.

5. The S5-7 is being deployed to at least
seven silo- type hard Taunch site locations in
the USSR. ImTial operatlonal capability in this
mode occurred - in late 1962. These road—
served sites have two’ launch silos about 200
feet apart supported by a single qndergroun
control center. Whether the’ missiles will b
. launched from the silo or raised to the sur
face for launch has‘not been determmed

DISCUSSION -

Introduction -

, After a decadg of research and development
effort -involving ]sglhsnc missiles af 150, 300,
630 and t,100-nautical-mile ranges, the Sovxets

-had the first sBccessfuI fllght test firing of "

their first generation 1ntercont1nent ballistic

missile (ICBM), the SS-6* in late 1957. e

SS5-6 is. a/large 50%000 -pound gross, weight,:
parallel or partial-staged vehlcle x:apable of
dellvermg an 8,000-pound re try vehicle some
6,000 nautical miles.. It u;t‘%‘zes nonstorable

fiquid o»ygén and kerosene  as propellants.

“An initial operatxonal capability was prob!bly .

achlgved by early 1960. It is. bglleved, how-
evér, .that significant deployment of the system

. did not occur, as the Soviets probably realized--

in 1958 the improy, ¥~characteristics that could
be-incorporated A an ICBM. .

. ‘ ‘ after sqme‘& firings
of the SS-6 ve_hic]e', the Soviets succegded in
Vlé-unching_a second generation intercontinental
There aré indications, how-
evewr, that an egr*ier attempt to launch the ss-7°

"

ballistic missgile.

‘ ‘ resulted~in an on-pad
eration system, des-
is relatlvely smalt‘

failure. This second
ignated the SS-7 M,
(260,000 poundsy and is a tgndemi;
. Véhicl_e. It evelopmeént has been rapid and
~highly s essful, and deploytn'e'nt of the systam
een concurrent with: '?the research and
development firings. Flgure 1 illustrates the
fnrmg program=of this . Weapon sysrem to date.
Almost 3 years werewreq_ulred to accornphsh
the sam number of & ings of the SS-6 that
the SS-7 system -accumulated :in about one and
one-half years. 7%-' the basis of a highly
successful flight test program and the concurrent
: soft site consgruction, it ig believed that an

"two- stage

initial operational capability was achieved dur-
ing the first half of 1962. Initial firings from
ilo- her of two SS-7 ICBM's
’—mg—sj-]g_mumjand the concurrent con-
struction program of silo-type sites in the field

are consdsternt w1t@ mltlal operatlonal capability
of the SS-7 in late 1962 in the hardened mode

'Desxgnanon given by* U.s. mx.e}lxgence
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CUMULATIVE NUMBER OF FIRINGS
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. F FAILURE

© GENERALLY SUCCESSFUL
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<
® GENERALLY SUCCESS
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- ,txme

: Ty‘u,satam launch area’ C,@powever,

-used.
., lmosecone,
" te€lemetry derived ratios.’

" and Soviet

meity of its development ‘may .be due

In pgrtito an apparent close relation between
characteristics eof this?system ancl the 2,200- .

nautical-mile: Soviet IRBM (the SS-5). The
IRBM flight tests were 1n1tlated in June 1960
on ‘the l\apu&n Yar Missile Test{is\ange
‘same design team may have. been 1nvolveﬂ in
* both of these systems and two other hlghly
successful programs, the
l’lautlcal mile ballxstxc missile systems.

‘o R

P
Techm:cl Charactenshcs . .~ )

Conflguratlon and Slzmg.——The SS-7 ICBM’

was idemtified asa two-stage conf1gurat10n soon
after the first staging intercept: of telemetty

was . obtained

intercepts ,have revealed not only

but

subsequent-
Staging time, also @an accurate approxi-

° mation of_first stage and final thrust termi-

The'

1,020-and the 150:-

This and.-

.

*‘rate schedule, derived

. second
second

;auon times and ‘re- entry vehicle seperatlon}”l

that would gwe ‘a telementry
tandem vehicle® (i) two
the U.S. Titan ICBM or (ii) a parallel arralgge—

indication of a

- ment in whtch the esecond stage is carried Rloft
by two of more concentrically arranged booster -

stages:
&fF .photography of an SS-7

Telemetry evidence and the analysis
ICBM erécted” at
‘indicate
an in- lm?/arrangement -

The, sizing derimations of the SS 7 missile

are llsfed in table 1 along with$the assumprlons .

\Thev are based on #hé} 4,500-pound
on photographic ana}yses and’ on
The welght thrus;,

~and flow rate schedule derived’ from these .

data is given in table 2.

Srudies of empirical data frofpn both U.S.

Two stagmg arrangements are possible

missiles” have shown- thyt there is

in-line’ stages Wke .

k3

%

N Y
TI’as relationship is- desenbed by the equattc)n
£ 1.84
a r
f = frequency of propellant slosh oscxllatlons
a =facceleration of gravity (32.2 ft’sec?) ’
t = tank radius

where:

The observed frequency of propellant'slosh-

ing oscillationg in" the second stage of the SS-"/V

ICBM has a mean value ‘of 3.85 cycles per
second. The application of this value in the
relationship stated above resualts
meter of 8 feet for the SS-7%second stage.
From Yis value for diameter, the given nose-
cone weigh; and the ‘weight, thrust, and flow
in table 2, the entire
missile ‘may be sized. For example, the
stage flow -rate .of 645 poutlds per
multiplied -by *the burning time of the
stage, 114 E seconds gives the total
propellant wexght of 73,500 pounds rhat is con-
As-

in a dia-

second

surhed during the second stage’ opemtlon

-spmmg that this” value represents the approx1-

s is ta.peredfand the length va

‘mate total amount of propellants and that these
propellants are. red fummg nitric acid and
hydrazine /UDMH mixture havmg a ¢ombined
bulk - dens1ty of 786 pounds’ per cubic foot,

the Volumeé of the tanka-cre is then - approxi- .

mately 930 cubic feet. Again, -asSuming that

25X1

I3 25x1

. ‘ ‘
' 25X1

this volume is contained in acy]’indr‘lcal sectl'on'/\_‘/{ E

with Wmeter of 8 feet the tdiikage length
“is cizlculated to bé about 18 feet. However,
because telemetry data ‘and photo analysi% in-
dlcate that ‘the upper. p 1on of thls tankage

a cylmdrlcal section, therefor» would “be 1n-
creased sllghtly to enclose the same
it is estimated -that the upper tank gth ls
about 20 feet. On the other hand, 1f the pro-.
pellants are mtr")gen tetroxxde with hydrazine/
UDMH, whlch ‘has a bulk density 5 percent

lum

‘a relationship ‘betveen the propellent sloshmga ‘lower than the RFNA/hydra ine /UDMH mixrure,

oscillations _and the missile rank diameter.*

« . *Project Westwing.

g

TOP SECRET
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" the tota?’ tankage length<

d be increased by -
approx:mately S percent, .
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The length of the first stage was similarly
c’alculated based on a “diameter of 10. feet,
‘and was found to be approxxmately 30 feet,
- ‘Added to these tankage Iengths th
‘mated length for nosegone, guidance, d pro-
'puls;ion' systems result
for the S$S-7 ICBM
The probable” schematic
ICBM is shown in figuré 2. .

layout of<the SS-7

Propulsion . System and Propellants.--The
propulsion system for the SS-7ICBMis believed
to consist of three ‘main eﬁgihes on the first
stage; and a single main engine <on the second

stage.
each stage probably enyoys four control mo-

tors. ] -
Propulsion data for the first stage of the

SS-7 does not permit a positive determination.

jstics. However, measu-

of the system charact

- z

in .groups of
o

rement parameters are largely
three, suggesting that the
systém includes three e gines. It
known if ‘t§rust control i used on the 'first
stage engines. - i e
The existence of control ‘motors on the
f;rst stage' is sorgewhat unusual and a satis-
factory reason for thelr use cannot be de-
d from Yﬁ‘e:-hmlted telemetr_y intercgpt
irst stage operation, Suffjcient data

is not

ter
-of t’he
.are not available
glmballmg of- the first
occurss:i-This seems unnecessary,
beg:a,y§e the control motors may, be furnishing:
.a tota’l of as much as 38,700 pounds.

Sea level thrust of the first stage engines
tor be about 460,000 pounds (the
is on the order of 1. 77)

stage main-.engines
however,

1s beheved
tbrust/welght ratio

esti-

in an overall lerigth .

| CHESS RUFF .

'’.is probably . fixed;

irst stage propulsion ..

N down un
to ascertain whether any °

‘ effect

The first stage control motors furnish about

. 8 percent of this thrust which means that
-each of the three flrst .stage main’ engmes is

furmshmg around 148 ,000 pounds of thrust.

" TOP SECRET
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Also, a vacuum. Iép of 270 seconds has been
determined fof this stage.

The second stage propulsnon svste
ably has only one mam thrust chamber and
oné rhain turbopump, because the second stage
propulsion system has only one measurement
each of the main’ ‘engine chamber pressure and
The second stage 483
char-

turbogﬁmp speed.
engineois thurst éontrolled The gener

" acteristics of the secom.'Lstage copta®l system
attitude error, and actuator pogftion channels -

are similar to those of the £5-6 ICBM and,
therefore, it appears hkely that second stgge
missile .attitude control . is #maintained with
four control mo't%s, eﬂch ‘having a single-,
degree-of-freedom-’ f('xr B thrust vector.

For this reason, the ’se ond smge thrust cham
'fhe control

ll’L POSICIOH
motors provide an average of 5.5 percent of -
the total second Stage"thrust or about 2,500
pounds of thrust eich:: The second stage main
.engine furnishes about 174 000 pounds (vacuum)
and the second stage -control motors
prov1de an additional 10,000 pounds; the total
second stage thrust, therefore, is gboq; 184,000
pounds.

The staglng and ﬁnal shutdown - sequence

‘- of the vehlcle are shown graphically in flgure

3. The Lflrst stage control motors do not shut

il after. full thrust is obtained with
the secqad stage control motors.
that the 1econd st'élge control motors are ignited
prlor to the second stage main engine and,
reach fu 1 ‘thrust’ just prior to stage separation
tends t? lndlcate that they may be “used to
the separanon Second stage mam
engmp curdfs normally oacurs around 201 to

~202 s,econds with the .control motors contin-

umg until about 210 seconds. Simultanecus

" with’ ‘the control motor cutoff, four solid pro-

retrorockets attached to the second

pellant
s¥age are fired to provide positive separa—

-

o \

CHESS RUFF
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Fiéure 2

SCHEMATIC OF PROBABLE S$S-7 ICBM CONFIGURATION

a
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) ~tion between the second stage stru £ and

the re-entry vehicle. The retroroche(él:;eerate

- EE for 0.56 seconds; -and following release of the™
.. re-entry vehicle, the net thrust on. the after-
body is about minus 1lg for 3,500-nautical- "~

: o= mxle flrlngs. g
s A second .Stage gacuum specific 1mpulse
& (Isp) "of 290 = 3 séconds and an average pro-

. ’ pellant’ volumétrlc ‘mixture ratio of 1.2-have
\ . been computed from telemetry.

more ‘common propellant combinatidns that
. 3 satisfy the above: cqndltlons of volumetrlc ratlo
o and Isp are: o¥" .
PR S -~ .
- 0x1d|zer Fuel
. ( Nitrogen Tetroxide ' UDMH .
L ) FES Nitrogen Tetroxide 0 percent ﬁydrazxne/aﬂ percent
‘ o UDMH . ..
) Red Fuming Nitric Acid - UDMH or 5Qpercent Hydrazjne/
- - 50 percent UDMH -

o . Lox 92.5 percerit Ethyl Alcohol \

— Of these propellant comb(inations, the Lox-
alcohol combination does tot appear to be’
reasénable because if a decxsmn were made
to continue using liqu d oxygen as the oxidizer,
there would have been no need to Suffer the
reduction in performance resulting froma switch®
to liquid alcohol frem kerosene which was
use'ﬁ in the SS-6. Therefore, it is considered
more likely that either nitrogen tetroxide or
red fummg nitric aci

is used as the. ox1dlzer
Either "UDMH or a ’SO percent - mixture of
UDMH/hydrazine are :more likely as the fuel

evidence ., and impfbved temperature ch rac-
in* compariéon to hydrazine- alone.
In- any” event,- the propellants for the SS-7
ICBM. system appear to be cornple_r:'g’{y storable
and thus af&rd the Soviets many’ advantages’
over the cryogenic oxldlzer used with the SS-6
ICBM.. - .. LA

The SS-7, like every other Soviet missile
from;iwhich)te'lemetry as been intercepted, has

=N

[erlSKICS

. . : i
. . ) s

7
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Some of the :

because of the greater compatibility 'witﬁi

.a mmxmal basis in the yaw plane to provide
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—exhibited , the use of thrust control. Thrust

‘control *is fundamental to the Soviet guidance

phxlosophy which is based upon a rigidly and.
_tightly cornstrained missile- velocity and’ tra-
. jectory profile. This philosophy cannot be |

employed: without the ability to vary the thrust N
i amphtud@ This thrust control technique Te- |

but increases the requirements imposed on the .
""_,propulsmn systems:- U.S. technology has tended . i
to follow ari.opposite teChnOlOglCal course, u‘Smg i
constantethrust and relatively loose, .trajectory
constramts &hus placing.a consxderable burden .
on the guidance system computer ‘to achieve
the proper -missile flight dy:_namAics, that_will
ultimately place the warhead on target.

N

* Guidance and Control.--The evidence is not
conclusive as to the guidance—system employed
in the SS-7 missile. However (1) the la'ck'
of any evxdence in support of the presence of .
‘a radie: component in-the guidance system, -
(2) the large number &f inertial components -I-
on board the venicle, (3) the existence of evi-
dence which tends to *support a greater Soviet
capability in inefttial systems than heretofore

S

believed likely, 4nd (4) the expectation that
in this second eneration ICBM system the
Soviets 'would attempt té create as many

.operational advantages as possxble lead. to the
behef that  the gutdance system is heavtly, T
7,1f not totally, dependent on inertial techmé;ues. v

If employed; the use of radic command: for
inertial overridé is probably accompllshed on

greater azimurthal accuracy.
is

Although there
little evidence to support the contention,

radio override may have been used during
the early testing af this missile with later - B

<
tests being concerned with all- inertial lype. .
2
%.» A thorough investigation has been made 7t
into guidance related telemetry channels in : o

RPN oW
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an ;’attempt 10 determine if there is"a stable -
platform used in this missile and to determine _

the nature of: several telemetry channels with
pulse Bptes apparently: correspondmg to mnsslle
thrust acceleration. The investigation dxs-
closed eight channels of telemetry that monitared
various related functions of missile acceler-
’*atlon Detalled correlation of these chénnels
has revealed that redundancy exists" between
iwo pairs of the channels. Three- d1g1tal

accelerometers, a folded scale accelerofneter,~

an analogue accelerometer, and a Ii!ogrammed
velocity trace have beenidentified. The analogue
acceleromexer is probably used as 1nstrumen—
tation.

,the thrust control sy‘stem of the ‘SS-7 is an
‘integral and crifical component of the ‘guidance

.

&

TOP SECRET

As with mostother Soviet ballistic missiles,

The time repeanbl ity of the second
in a fraction

system.
stage main engine cutoff is\wi
of a second from flight to flight.
a velocity program channel is evident in tele-
metry, suggesting tight control of the powered- .
flight trajectory to a.preset velocity profile.
This control is accomplished by using the
difference between this velocity program and
one or more of the  digital velocity meter
measuréments to generate commands for the
thrust control system.

No evidence is available' to indicate the

In addition,”

presence of radio component in the SS-7 missiie
guidance éystem. Furthermore, reg)nstruction
of trajectories from FLIM FLLAM* data for the
two SS-7 firings indicate
that they were both launched from launch area
D at TTMTR, which contains silo launchers.
(See figure 4.) No radio guidance facilities
have been idéntified in the vicinity of the launch
facilities‘ at TTMTR from which SS-7 missiles .
have been fired. nor has any such facilities
been detected at the deployed sites.

An avallable Soviet report describes oper-
ational treining aids necessary for an ICBM
with an "autonomous' or "self contained id-
ance system.: This ''self contained' system
is probably used on the SS-7 in view of the
strong indications of a:radio cemponent in the
SS-6 and the. SS-8 guidance systems and the
lack of it in the SS-7.

Re-entry Vehicles.*Two sources of infor-

mation are available to determ ine the character-
istics of ‘the re-entry vehicle fer the SS-7
ICBM. These are the 1961 Pacific firings of.
the missile and the 1988 and 1961 Soviet
nuclear tests Telemetry and optical coverage
of the re- entermg vehicle along with trajectory
data?® have permltted a fairly accurate deter-
mination to be made of a number ofparargeters.

*Code name applied to intercepted Soviet tracking data.

>

£
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: A _ . .
- . s = ® ’
L =
AN ®  The ballisri& coefﬁcxent (W/CdA)Qr welght/
obtained from a knowledge of:
- a. Time of 1mpact as determmed from
final telemerry loss time. -
b. Time of transomcpassage as determmed
: oY ) from telemet)' channel interpretation.
T c. Time of telemetry: ;signal emergence
the ‘radio "blackout'' period; (a point
? which denotes an approximate MachTO velogity):

. ~-from

- For a ticular set of re- entry COhdlthnS
= the time betyween- (a) and (b) and/or (a) and
(c) above Are unique to a partlcular vaﬂlue of
ballistic coefficient. Figure 5 is a time, versus
ballistic coef_f.lg;..nt plot of (a), (b), and (c) °

. based” on the Pac1f1c: tests re entry congitions.
s, .- The vef’tlcal hges are drawn on the figure
\5 at times correspondmg to the observed events.
S 7« ,Because, r,1,::::1435\01: timgais, behcved to be thHe most
“exact data pomt available, this- f—xgure is plotted
‘with that as .a tommon point - for all values,
of ballistic coefftment Bhe lines g@f con-
stant alntude or Mach num!;erqare then placed
x - owit

-

respect to time fro?n Jmpact . It is ob-

- served that all of the, data pom@ given_are
qmte consxstent an can:bo satigfied by

selectmn of h’v erdonic balllstlc coeff1c1ent<’

of algout 1,125 pounds per square feet. This

< agreement in altitede-time correlation is es-

o sential for a confident approach :to the re-
e;xtry vehicle sizing analysis.‘ } X

T . Upon re-entry, the luminousQintensity of .

- vehicle is a function of its angle\’; attack
' among other thfngs. }'Examination_of't,. optical
data from the Pacific firings, points out these
luminous peaks as they occur With tirﬂe,' giv-
.ng the fzequency of vehicle oscillation. T_ak'-'
ing this input and combining it mathematicafly
with the ballistic toefficient, the afmospheric

Ld r

'

B

TOP SECRET \CHESS RUFF .
. ? s . - - ' .,

drag ratio *of the re-entering body may:- be *

d. Re-entry* condmons (speed and angle - a velicle whose performance l
of re-entgy). ., - . ’ |
> mancce data to be matched* ar related bas1cally_ i

s . the hot*®gas layer “surroundmg a_re-entering ® m ters

. (no

Approved for Release 2011/09/08 : CIA-RDP78T05439A000200390021-8

. ) - . ° ) <« ’
¢ntry conditions (see figure 6)-&s ¥erived from

the computed free-flight trajectory, and”™

resu'ltant dynamic pressure time histoz
,1n a determlnauon of the “grability ~pa )
" of the body This  stability paramete
with the bal’hs@c coefficient serves .
mputs into the determinatiqn of s1ze._
In approachmg the sizing analyms a basic
sphere cone re- -entry vehicle shape is conZ- -
sxdered and‘ an attempt is made ‘to construct : L
matghes the data

observed The perfor- ’

in she Pacific firings
to “the «vehicles's, .ballistic” coeff1c1ent ‘and its*
Qsculanon frequency Versus time mstory as .
" obsferved by gptical coverage. . - ..
This .same method of analysis, that &g;*
aSsuming a sphere cone design, was under-
taken for the 85-6 .ICBM re-entry vehicle;
and it was shown that thls approach was in-
deed valid. Since then, more data of a similar ©
Mnatureé on U.S.hemisphef’e-cone-cylinder;ﬂare'— L.
Type re-entry vehicles has been’-analysed and
» found to- &xhibit average aerodyn#mic mome&ts
versus angle .of attack nonlinearities whichp.
appear to glve this class. of vehicle a dis--"

tmgtwe fe- entry signature: This, feature sets

" them -apart from tife linear sphere -cone famlly.

thereby adding further. confiderice to’ this

analysis. ° Tos -

lumped parameters (principally the ballistic
coefficient and the stabllrcy parameters ), derived
from the Pac1flg ﬁrmgs, and em 1r1cal para-
derived from U.S. re- ntry “vehicle
t';o -the geometrical propexties which _
specify -a particular sphere-cone configurationc:f('

research,
.radius, base radius, and cone angle).
It has®been found that the a'vallable data plus
additional physxcal constramts, - which appear
due- tqnthe appltcatlon of reasonable engineering
design criteria to re-entry vehicle construction,

12 - . . ’ '
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_ ] yield a cc;i\‘figuration of surprisingly émalll-_&fiii;lg of the 1961 Pacific series. Other than_ 4
. erance. Prehmma‘ry analygis of two out 533 the event markers: con “channels 8 to Y2--the N
L the five Pa01f1c firings of 1961 has indicated® ;assemated approx1mate altitudes and the tran- :
’ -sonic. bump on the base. preseure measurement—— o
,T - Lhese telemetered parAmeters- are th conducxve "; .
ure 7.)" The weight of the re-entry vehicle to mcerpretatxon- of arming- and fuzing tech- ° a¥

is indicated to ‘be about 4,500 pounds. , The
above analysis also satisfies the criteria for
. .the initially assumed spheréeé-cone configuration
-~ but presents deficiencies with regard to the
observed -stability parameter -when compared

to that

design.

Additional credence is lent the above flguge

of welght "by data derived. from the Soviet

. nuclear tests of 1958 and 1961. The 1958~
tests revealed :a high interest in developing

and improving the 3,300-pound weapon . class.

The 1961 tests. reflected the ifnprovement with

a somewhat increased yield-to-mass ratio. The

previous. 1n_dependent1y derived re-entry vehicle

,of a hemisphere-cone-cylinder-ﬂai‘e

TSP

yrorere

a‘wa_rhea f this weight.

a ) The balistic coefficient (1,125 pounds per

© 7 square foor): which is indicative of a fast
* re-entry, and the optical coverage, indicating
“ a surface mperature of 3,000° K, clearly

4 LI . 1 L« § \
. . . ’ ' s .

the SS-7 re—en‘.[n'y vehicle is
Although the ablative material
it is, gquite likely,

" illustrate -E‘hat
an, ablative type.
has not yet beéen defined,"
.~ a similar material to that uséd on the re-
L. entry. vehicle of the SS-6 ICBM.. The SS-6
tre-entry vehicle was notably different from U.S.
ablative cones in that indications of metals
and metallic oxides (predominatly alumimum
and magnesium)? appeared almost exclusively
in the spectral analysis. U.S. designs lean
heavily toward organic types of materials which

A 1
SN 4 L
¢ -

- .-
Ay

re-entries. . =
Figure 8 shows the telemetered re-entry
vehicle functions at re-entry obtained from one

-

re-entry data.

o weighs. of about 4 ,500:pounds is compatible with ‘

" Performance Characteristics

were almost totally lacking in the SS-6 ICBM .

TOP SECRET
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mques.
ative ‘of dgequéntial functions in the armmg and
fuzing operatl:on,\ but without Knowledge of the -
c}ianhel identir,ies;,A the events are 'meaningless'
However, the transomc burhp indicated is a’
31gn1f1cant input S the intelligence inte rpretauon

) of the bsllistic coefficient prevxouslyd1scussed

Recently ‘acquired re-entry data have in-

dicated that the Sov1ets~ hav been testing a new.

re-entry vehicle . on’ the_ ma_]orlty of the SS-7

tests‘ ‘ This has been
indicated gpecifically.by: T . -
a. & chapge’ in fori)at in the 66 megacycle

b. Subscnic impact of the rezentry vehlcle
on Kamchatka instead of the previous super-
sonic impect. 1 : ) ) .

c. Analysis which indicawgs that the new
re-entry vehicle ballistic coefficient is ap-_
proximately 900 gounds per square foot rather
than the_ 11235 poﬁhds per square foot previously .
obtained. Definiiive calculations of the weight
of this new re-centry vehicle hav t as yet
been possml\_e however the limited data
available indicXe that the weight is not ap-

preciably differ;er},t.
A

. _Trajectory.--The trajectory of
has been reconstructed from the 7 Jun

telemetry intercept: The salient features ©

-trajectory are:’ s ,

A

a. A vertical rise of 4 seconds.

b. A gravity -turn during booster burning.

c. A constant attitude from stagingto burn-
out. ’ '

CHESS RUFFP

The actrwty noted is probably LndlC-’ .
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_-The trajectory was re*oonstructed by ob-
gerving that the ratio of accelerfition sensed
by the platforrn mounted accelerometer mon-
1tored in channel 13 to the roll.axis mounted
accelerometer monitored in channel 7 was m—
creasing. This increase indicated that the
longxtudmal axis .of the missile' came closer
asnd closer to the sensuxvny axis of the channel
13 accelerometer@us, itis pcﬁsmle to derive
a pitch program by ad;ustmg the initial orien-
tation of the channel 13 accelerometer and the
pitch program to match FLIM FLAM burnout’
\_onchtlons - ‘ E &

ure 9 1llustra.tes the derxvatnon of the
pxtch angle “The ‘sub- numbers indicate the
telemetry channel in which the acceleration

mea_surements ‘were made.. The pitch angle.
6,(tY can be calculated if g(t)and ¢ are krjown.

X g ;
6 (tywas measured as cos —%;- . %M and¢

were adjusted undl the FLIM FLAM burnout
conditions were méY. The \,resultant pitch
program is shown in flgure 10.
These trajectory :studies -

with' telemetry analysis havé revealed that the

© 88-7 *ICBM is a high acceleration yehi€le with
a concomitant‘ short thrust perio:\ Staging
occurs at about 90 seconds after launch with
first stage thrust terminating a few seconds
>p’§-ior. Second stagMine thrust ter-
mination occurs about 202 seconds after launch
follov»ed by a control engine - period of 6 to
10 se€conds. Comcxdent retrorocket separation

in coordination.

b bbthe re- entry vehlcle takes place at the time

of_controluengme thrust termination. A maximum’
‘-ﬁfc,fvs_d of >approxima‘tely 5.5g is-imposed on the
_'V;e'hicle at first stage burnout and 16g at second
#tage burnout on 6,500-nautical mile firings.

First stage afterbody probably
occu¥s within 200 nautical miles of the launch

inpact

'pomt as contrasted %It}}e‘ 400 nautical mile
“impact of the SS 6 ICBM boosters.

“The Soviet SS-7 vehicle represents a non-
optimized design with the velocity gained dur-
ing® the first stage operation bemg less ithan
one-ttfird that gained after staging. ;

“The pitch program provides an acceptable
solution for both the 3,500- nautical- mile (Kam-
chatka’ 1mp5£c) and the 6,500-nautical-mile (m1d-
Pacific 1mpact) firings. .This suggests a pos-
sible standard programming of the powered flight
profile.

Accuracx.-—Two methods have been consid-
ered for determining probable operational ac-.

- cyracy of the SS-7. The first lves estimation
of ; the - gyidance system
technology modulated by SUZ, knowledge as
is availgble from telemetry. No precision
is possible with this methgd. The second
-method uses intercepted FLIM FLAM ita.
Although th1s source does not yield.as p, se

because target and
it does give an
approximate measure of accuracy achieved on

il

‘state-of-the-art i

an answer ‘as- desirable,
ddta unknowns are involved,

the test range.

25X1}
20X1

18>’ ' j'a
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that is, observanons
“’wmch include ample slant ‘range, .as"well as
azimuth and elevation data, from widely sep s
arated’ stations.
sample after deletio
extreme chstance

reliable impact pbmts

"

c(mor\e than three‘ sigma,
.the criterion for accuracy cons:deranon) from
qfﬂleacenter of discermble aiming pattern.
See ﬁgux 1. e extgeme impacts from ap-
parently od -data coullc’bbecanse'd by guidance
and propulsion malfunctions, change in aiming
point, or inaccuﬁte‘processing as a result
of trackmg data uncertamues. The CEP gsmg :
1.2

ks

' .
» b

- the 8 impacts \selected is ‘approx1mate1 V.
If the two ,1;(9acts

- .

1

nautical miles.

Approved for Release 2011/09/08 : CIA-RDP78T05439A000200390021-8
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Only 8 peimts remain for a -
impacts which fall ™

‘ located abqut
3 nautical miles from the ¥med aiming point
(the mean -of impacts) are deleted, the CEP *

is reduced to about, 0.7 nautical mile. .

STI{ recently completed an’ eggnswe study
of the SS- -7 accuracf based on FLIM FLAM
and have derived, ‘for the most part, a dif-
ferent impacdt paTtern for the $S-7 data’ which -
they have procéssed. As with the NSA analyéis,
many test dates have been eliminated for data
quality reasons (STL s method requires good
data from- widely separated g¢facking stations)
as well as tel*eme',try evidénce for detection
. of a possible malfunetion. The STL impacgts
indicate the probability of multiple aiming points, - .
alrhough no clear explanation is available. That
likelihood is-supported by the fact that the

M

Y

ey

an

ballistic launch points for these te fall into

the sarrfe groupmgs as the cor;‘e?ch;.ihg im-

pacts, as_well as by a significasice test (based’
on lateral difference between.impact means)

for a two target ‘probability. The Group'[»'
1mpagts yleld a CEP of about 0.65 nauuca,l
smile and the‘ Group 11 1mpactgs a CEP of about

0.93 nautlcal “mile. Group land Il test fxrings :
combined;: assﬁmmg Zero instrumentation error

(error in the FLIM FLAM {neasurxng system),

PRI

L 4

S EN ER BN B =R = =

.. '12"

(9\

Y

N
4]
x
—_—

E

N
3]
>
—_—

. a“ . -

and two targets, give a CEP of about 0.78:

nautY®al mile. Group IiI which -include the

tests, als@ suggest a third.

_targer; but because the sa’mple is small, no’

independent ‘CEP was derived.

of possible FLIM FLAM mstrumentauonerror,s

‘on a calgulated CEP is takef - into account,

_V_thh 0.463naut$1 mile as the best estimate;
*it is possible

construct a’ 90 percent con-..
_ fidence range for missile CEP of 0.47 to

1.02 nautjcal miles,

being abo_;it 0.64 nautical mile.- -
During the Pacific, tests (6, aOO—nauncal-

mile Iange) of this mlssue “in September and

» r 1961, fourqSowet Sibir-class .mstru-@
ships were, deployed in the- impact -
area. = @n each ‘of hve ‘successful - firings of
th1 “mtyssile, three of-these shlps——the Sibir,*
aKhalin, and the Suchan--forkred a scalene

the’ )
the longestﬁ_mension
autical miles. De-

trianfnflar pattern of which
" 'spite a slight shift in the ¢verall Stip-pattern,

o

* ment

varied between 35 .and S50

all of the missiles impacted withgh tfee triangular

.ares and generally near the centers of the pat-
tern, . A plot showing the relative po§xuon,
of al'g.l‘)él Pdcific impacts.is shown in figure *
Although this information is meaningless
insofar as .a determination. @f the lerhality of
-« the weapon system is concerned, it does in-
dicate a gross .capability which,
the limitations of theﬁntelhgence data with °
regard to obtammg an accurate geograpmcal
f1x implies at ‘least a reasonable CEP for the
weapon system. Althoygh the calculated CEP’'s
. range frgrsn 0.6 to 1.2 nautlcal rmiles, (3,400~
nautxoal mite range), dependmg ~on the dama
processing and error Assumptions, in view_ of
the  estimated atonomous glidance for the SS- 7
a% CEP of abouf the midpoint of this" range_,ls
more likely,  Pased on ﬁate of-the-art know-
. letige
ac‘curacy,

ese Iwo eﬁtlmates, guidance and

are ‘interrelated;

and the estimmate
- ca .

£}

Ta:

21
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. consideration,

of the guidance system is more cértain than
‘the estimate of . the accuracy In general,

an. all irertial guidance system would be about’
' 50 percent less;accerate when fired to 6,000
nautical miles than when fired to 3,500 nautical
miles. Un#l it 'becomes"po‘ssible to comstruct
the error coefficient equations for this gﬁidance
system, the actual degredagon ‘'with range will
not bca determinable. .

The operational accirracy of the SS¥7.is,
therefore, estimated to '.be 1 to 1.5 nautical
m11e CEP at{a range’ of 3 000, nautical mlles

1ere would x‘?o s%;mﬁczirﬁ- degradanon due -
to\target locamn, geodetic, or re e'htry errors.,
in light of the “current ,assessment of Soviet.
probable errors in locating U.S. targts and use
of fast re-entry bodies. < . R

Reliability.~-INFLIGHT --'Ejghty- r‘woper e
cent of the SS-7 misgiles: laYnched from TTMTR
reached the intended” 1mpac[ areas, elther-on
the Kamchatka Pemnsul? > the mid- Pacrﬁc
Ocean; thatis, there we%ﬂlly success-

ful flight tests in 49 Aaurches. However, six

of the gengrally ‘successful flight tests, for which .-

reasonably good FLIMr FLAMdata are available,
impacted out51de of a three- -sigma dev1at10n
value, 1nd1catmg a poss1b1e ®malfunction. If.
these six ‘possible malfunctlons are taken into
the inflight reliability would be

* 69x percent. Thus, the-possibility of multiple

targets and FLIM- FLAM ‘data errors probabb,-v "'ﬁeen used-as a basis for this' estimare. It~

make this reliability’ appear worse than it*is:.

- The flight test record of the $S-7 in 1962
is\proba®Bly more representative of its present

\lgability. . There were, 25 generdlly suc-
cessful flight tests in ‘1962 in,_ 25 launches.
However, three of these tests, for which ac-
ceptable FLIM FLAM data are available, appear
to have impacted outside of the three-sigma
tolerance. If thes ree tests are conslde,red
as malfuncuons, the\est range reliability wauld
be 88 percent. "Thus, the overall operational-

TOP SECRET |
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mﬂlght reliability of the SS-7 a‘f the p‘resent

time.is probably about 90 percent!, - )
*ON.LAUNCHER -- Out of 52 laurich attémpts
of the -SS-7, fo¥ which data is available, ther
have been 25 missiles launched within 15 ¢
migutes of the scheduled launch time, giving an
on ladncher reliability of 48 percent for the
entire 'launch time program.
this ieliability was 50 peréent.  Allo
delays not caused by.the missile syste
operatmns) will probably give ag*
- launcher rehablhty of abéut 85 percent
‘The ready missile rate for the soft launch
is estimated to be about

kg

.o

- site' configuration

' 65 percent under peacetime conditions and about

80 .percent under atert conditions. The hard
‘site ‘cqgpfiguration will probably have a ready
rﬂ{s‘sile ‘rate of about-80. percent under peace-
.time_ conditions and about 90 percent under
.alertr ~onditions. . The overall oper tional ready

Reaction Time.

forrpfatio’n n Soviet ICBM readiness procedures B

and reactipn time; however from test range
and operanonal launch site layout, it appears
r_hat the basic philosophy. of operatxon emploled

for the °S$-7 at _soft sites (designated as the -
9s‘s 748 would be similar. to the MRBM/IRBM -

operauon Soviet material-on the operational
grocedures Zor thé~R-12 (SS- 4) missile has

.is ‘estimated that the SS-7A (soft) readiness
‘conditions and time to launch from each read-
iness condition are as follows: . -
L T~
1. Readiness Condition 4. Launch crews
- ngt .on aIert

Fime to launch:-‘lo hours
minimum. A s - R
TRéaaitiess Condition 3.
in launch area and on alert.

‘entry vehicle mated and checked. Miss'ile in

CHESS RUFF

During 1962, -

is estimated.to be about 85 percent. - *
--There is no specific in<

) Missile “and re- -entry vehicle o
- checked but not mated.’ Missile in pre- Zlaunch
' storage- building.

Launch.crews -
Missile and re- -

J




°

*

- -« N 1 :
pre- launch storage building. Time to launch--
6 to 10 hours

3. Readiness Conchtlon 2. Launch ctrews

on station. Missile with re-entry vehicle Erected .

on launch pad, checked, and propellant loéding
facihues attached Guidance system set. Time
to launch--l/Z to 1 hour. .

*4. Readiness Condition 1.
on - statlon. Nhssﬂe erected and propellant
loadlng completed Electrical equipment warm
and guidance re-checked. Time to launch--5
to 15 migutes.” - R p2

Because cryogenic propellants are'gotused
in the SS-7, Readmess Condition 1 coe@d _be
maintained "for an extended period oY time;

however, because erected migsileshaveriot been’ ’
observed on the completed SS-7A Opefational'v

S};E%ﬂa)nd ‘because - prolonged exposurevto the
ele ts wopld have a deteriorating effect on

'the m15511e, it is, believed that except pdurmﬁ -

times of national alert the prxmary missile

(force is maintalned in Readiness Condmon 3.

It is, Jestimated .that # would take about
10 hours for the Soviets to launch a second
m1ss1le from the same*Iaunch pad. .

The readmess conditions for. the SS 7
"hard conf:lguratlon (designated. as the SS—7B)

are believed to’be somewhat different \1n that.

Readiness aConditions 4 and 3 areseliminated
and “that
during periods of alert, w111 be mamtamed in
.Readiness dition 2. The time tolaunchfrom
Readiness Condition 2 and 1: w111 remain es-
. ~sentially the same as that for the SS-7A.

- Site Characteristics, Deployment Concept,
and Range - Capability.--Photographic covera—ge

the primary missile force, except

.of the Tyuratam Missile Test Range

.struction of ‘launch complex C.

13.)

spring of 1960 revealed the beginning of con-
‘ (See figure
Until the completion of this new arga,
probably in late 1960,
plexes avaxlable at Tyuratgx were launch com-

the only launch com-

¢ »
-
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coverage wa,s

Launch crew. . struction,”

in the:
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., DPlexes A and B, each of whifh consisted of a

massive rail-served “pad built-on the- edge of
an equally massive man- made- p1t
these launch areas, A and*B, that the ﬁrmgs
of the large S5-6 ICBM have occurred.

- Although ylaunch complex C in the. 1960

At is from

in a preliminary stage of con-
it was sufficiently far along to re-
veal two road-served flattoncrete. pads as
opposed to .the single rail-served #Ads with
large pits at areas A and B. Erough detai_led
outlines of rai
ing,
were available

and road beds, security fenc-
and so forth
rmit an artist to complete

missile c eckout “building;

" 'a sketch of the probable final concept shown

v

in figures 14 and 15. .It was obvious frorn the
small size of the launch ‘pads and the rail-
to-road transfer point that a smaller -vehicle
was shortly to enter research and development
firings from Tyuratam A veryrough mdrcanon

of the relative sxze of the missile was ob-

tained from. photographlc analysis of the drive- -

through missile cHeckout building. The missile
checkour"buildiﬂg at complexes A ‘and B are
395 feet and, 285 |feet long respectively. The
counterpart ‘building at domplex C is only 257
feet long: * Although this 3 :
dication of smaller size,

presents some in-
\e relative height’
of these three high-bay-type buldings is a-better

“indication of the relative migsile "size since

the rail car and overhead crine height re-
quirements should represent s ething of a
constant. In vertical dirmensions, .iheref&re
it is found that the buildings at' complexes
A . and B measure 70 feet and 75 feet fxigh
respectively, while those at complex C measures
ofly 60 feet high. . . . s
Although there are indications that theﬁrst

SS-7 launching was attempted in October>1960

and resulted in a fatlure, the first S5-7 launch

" to be confirmed by‘a.telemet'ry intercept did

not occu'r‘ This test

© ® -

. .
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Y'. . SUPPORT AREA ™. A TY_L'JSA‘ M COMPLEXC B
: ¥ ;T’WI'TH PROBA .
- N\E s

’ < ..:/ < . -
4 CHECKOUT AND A
PR G 204 i &

i T

OPEN SWRORAGE
AREA Y
¥

Kl
ASSEMBL.
JCHECKOUT BUILDING

- BYy-PASS ROAD
. t s

<] x . ) 5000
X » ] -

FEET (aAPPROX)

T TT T el - EEAN MR - 4

Figure 13 Fl T o
LAUNCH AREA C, TYURATAM MISSILE TEST RAN -
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" Per
‘Teykpvé". These sites, which are plotted.on ‘
" the. map, figure 16, reveal.an . apparent patiern
"of ~deployment across the USS% between 50°

. The ®geogr
-sites provides asstrong argument against.any .

. __>In3tead

‘Umted States.

. . N
.~ square inch.
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as well o2s the next one on 3 March resulted

"in in-flight ' failures but confirmed the com-

pletxon of Complex C. The flrlngs continued
at-a rqpld pace throughout 1961 and 1962
with only sporadlc lulls in th& program

PhOtO”raph.lC coverage that began in Sep—

fember 1961 indicated that deployment of the

: ASS -7 was intended on sites whi¢h appear qmte
. similat

B .:,'{gclhty

the Tyuratam‘ launch complex C
To date, these sites haye been re-
ported qt Yur'ya, Verkhnyaya Salda, l\ostroma,
hkar—Ola, Itatka, Omsgk, Shadrmsk Yodrova,

, Novosibirsk, Svobodnyy, Drovyanaya, and

ahd 60" north latitude. .
*The sgft launch sites at these locations
have two. launch pads--the ‘shape, orientation,
and separauon dlstance of which are very mirch *
like the’ two pads located at Tyuratam complex
C. The most noticeable similarity betw_eeﬂ the
two facgities is the use of read-served launch
pads and a probable rail-t,oiroqp'transferpoint.
hic location of these deployment

intended use for MRBM or IRBM deployment.
it seems obvious that Lhelr locauons
were chosen to allow» target seléotion. in the
« The apparent northerly firing
azlmuth also suggests a coverage, of U.S.
targets rather than European targets. Tt};?

. 6,800-nautical-mile. (non-rotating earth) range
"of the SS-7 permits coverage of all U.S. targets

from these’ sites. - -
It appears as .though each launch complex

will be comprised of approx1mately eightlaunch *

areas, somg of which will be hard, joined By

roads to a central rail--served support areéa.

- The soft facilities probably would be cl'arnaged

by -an overpressure exceedi'ng .2 pounds per

‘These areas mre about 4-nautical
s

: E L : ~

"weapon system in this mode. a

Ed

CHESS :-RUFF

.

miles apagt.

a -capability of at least 16 missiles per de?
ployment complex, and this may define the
pattern for  Soviet depLoyment of the SS-7

;

Launch complgx D at the Tyuratam l\hssde
Range consfsts of two duat-silo- -type launch
site 1nstallat10ns, locateg approximately 14
miles ‘east 'of launch complex C. (See figure
17.) It is believed to represent a hardened
launch mode for the SS-7 missile. '
¥ Analysis of FLIM FLAM data has 1nd1cated

that _the two SS-7 ICBM's

‘The eight launch areas indicate -

Tlaunched wu:hm .

N

RN

NN

a1,
XX

B
.

.

NN

were launched from Jlaunch complex D. Their,
ballistic launch p01nts are displaced: relauve
to launch complex D at Tyuratam at approu-

»anately’ the same distances and direction as

had beén the displacement of prior SS-7 vehicles
launched from ‘launch complex C, suggesung
that complex-D reached an operatlpnal status
as of that date.

the SS- 7. had alwa.ys ‘been launched

"from complex C, a conclusmn based’ pr1mar1ly

on FLIM FLAM data -backtrack. Prev1ous

ballistic launch points for the SS-7 lie . about”

6 nautical miles behind complex C with the
rnean offset near the firing azimuth from complex
Cr.t0 Kamchatka. Most cuusm,z;ed.«wuhm a
2-nautical-mile circle.’ i

i = &
The FLIM FL.AM data for both th% . "
e -

firings are of godﬁ quality because the slant
range, azimuth, and elevationdata were obtained
from two widely separated Iracking staucms
The ba‘lhsmc J.mpacts for these firings fell
in the osgal Kamchatka. impaét area, indicating
that there was no large guidance error svhich
could degrade the .validity of' the backtrack
Provided that there was ng largef/aw maneuver,
the derived ballistic launch points-strongly ine-

dicate that the actual Faunch took place from -

complex D.

e

T, .

= ERS. - Y-

%
N
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Construction - activity was f#rst observed

. at lgunch ccoi‘x‘iplefcibiin_ photographic coverage

r

lfi gure 16.)

in December 1960. Photographié data has also
.uncovered the fact that 51mlla~r but not exactly
identical, ; launch s%es are under construgtion
at Plesetgk, Yur'ya, Kpstroma, Verkhnyaya
Salda, Shadrinsk, Omsk, and Novosibirsk. (See
The simultz‘ineity of  construction
1nd1cates that g°'maximum degree of concurrency
is associated with the, developmem and deploy-
ment ofythis systemi?everal concl8sions are
suggested by study -of the -construction schedule
for the silo launchers. at launch complex D,
TTMTR, and similar dgployment sites:

‘a. Photographic coverage during the con-

struction of the launch facility inciicates that
the:launch system, whether fly-out or lift, must
be. relauvely sxmpfe by virtue of the relanvely
short time allotted for equipment installation
and checkout.

b.~The dec1smn for deplpyment
SS-7 vehicle

of the
in a silo mode must have been

‘made in the spring of 1960, at least 6 months

.before the SS-7 flight program started.

. ¢. On the basis of an ,18 ‘month average
constructian cycle, it appears that all known
bases and ope}ational sites covered will be
ready for activation as 'follows:

TT area D-1

TT sarea D-2
Plesetsk C
Kostroma E
Novosibirsk B
Novosibirsk C

Omsk A

Omsk B

Shadrinsk B
Verkhnyaya Salda F
\ethn\n\a_Salda G
Yur’ya E

Yur'ya G

October 1962 .
May 1963 ™
December 1962
1963
1963
. .- 1963
<. 1963
-+, 1963
1963
1963 N
1963
October
1963

962

- required for the two" silo lau’nchers.

mid-Pacific area,

The s1lo -type ?aunch corpplex control block—

house is large enough to comfortably house the

ground, equjpment and utilities that would be
The dia-
meter of each of -the launcher structures is
adéquate for launchers of the lift or fly-out
type. It is. not .possible to specify at-this
time which type is’ installed or whether or not¥®
llant loading system is incorporated’in -
o or in the blockhouse. The dimensidns

a pr

y -of the above arrangements if non-
cryoge ic propellants are _.used. ‘The 18- -
 iNerval for the 5 Octsber 1962 launches’
ictive in terms of launcher type or .
Examination ‘the construction

sequence strongly gggsts that the actual

launcher systems ragardless of type are in-
stalled concurrently w the silo construction.
This implies a simple, possxbly prefabncated
launcher system. It is. not possible with, the
information ava?lable to accurately estimate the
hardness level of the silos.
between complexes is used as the criteria,
the separatu‘)n of the hard 1aunch complexes ‘of

approximately S nautical miles at the operational

However; if spacing

. sites would indicate anintent to hardento greater

than 300 pounds per square inch, |
The 6 000-natitical-mile _(non-rotating

earth) range of this missile was c.l‘emcnstraatedv
during the September-October 1961 tests to the
an easterly firing distance

of 6,500 nautical miles. It is believed that.this

‘represents the maximum range of the system
. since telemetry analysis disclosed that only -

enough propellant remained for about one more
second of engine operation.
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